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(57) ABSTRACT

The amount of data in an 1mage file transmitted to a cellular
telephone 1s reduced. To achieve this, the colors of pixels
constituting an 1mage represented by 1image data are speci-
fied by a color palette table. Color palettes representing
colors that do not appear in the 1mage are deleted from the
color palette table. Since the amount of data in the color
palette table contained 1n the 1image file 1s reduced, so 1s the
amount of 1mage data 1n the image file.
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IMAGE DATA TRANSMITTING APPARATUS
AND METHOD OF CONTROLLING SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an apparatus for transmitting
image data to an electronic device such as a cellular tele-
phone, and to a method of controlling this apparatus.

2. Description of the Related Art

There are 1increasing numbers of cellular telephones 1n use
that are capable of displaying the color images of Web pages
on the display screen of a display device by accessing a
server via the Internet. Color palettes that specity the colors
of pixels constituting an 1mage are utilized to display the
color image on the display screen of the cellular telephone.
In a case where a color image of 256 colors 1s displayed, a
corresponding relationship between color pallet numbers of
0 to 255 and RGB ratios corresponding to these color pallet
numbers (where the ratios are the color palettes) 1s defined
by a color palette table.

The color palette table and the corresponding image data
are stored in the same file and the file 1s transmitted from an
image server to the cellular telephone as a color 1mage file.

However, since the data receiving capacity of a cellular
telephone 1s comparatively small, there are occasions where
color 1image files transmitted from an 1mage server cannot be
received.

Accordingly, 1t 1s required that the amount of data in a
color image {ile transmitted to an electronic device such as
a cellular telephone be small.

DISCLOSURE OF THE INVENTION

An object of the present invention 1s to reduce the amount
of data 1in a color image {file transmitted to an electronic
device.

According to the present invention, the foregoing object
1s attained by providing an 1mage data transmitting appara-
tus comprising a calculation device for calculating fre-
quency ol appearance of colors of pixels constituting an
image represented by image data to be transmitted to an
electronic device (inclusive of a cellular telephone); a dele-
tion device for deleting, from a color palette table that
includes a plurality of color palettes specitying colors of
pixels constituting an 1mage represented by 1image data, a
color palette that corresponds to the color of a pixel for
which the frequency of appearance calculated by the calcu-
lation device 1s less than a threshold value; and a transmit-
ting device for transmitting the color palette table, from
which the color palette has been deleted, and the correspond-
ing 1mage data to the electronic device 1n a form associated
with each other.

The present mvention also provides a control method
suited to the above-described 1image data transmitting appa-
ratus. Specifically, the method comprises the steps of: cal-
culating frequency of appearance of the colors of pixels
constituting an 1mage represented by 1mage data to trans-
mitted to an electronic device; deleting, from a color palette
table that includes a plurality of color palettes specilying
colors of pixels constituting an 1mage represented by 1image
data, a color palette that corresponds to the color of a pixel
for which the calculated frequency of appearance 1s less than
a threshold value; and transmitting the color palette table,
from which the color palette has been deleted, and the
corresponding 1mage data to the electronic device in a form
associated with each other.
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In accordance with the present invention, the frequency of
appearance ol the colors of pixels consfituting an 1mage
represented by 1image data to be transmitted to an electronic
device 1s calculated. Color palette corresponding to the
colors of pixels whose calculated frequency of appearance 1s
less than a threshold value (e.g., zero, or when the threshold
value is regarded as zero) is deleted from a color palette
table. Thus the amount of data 1n the color palette table is
reduced.

The color palette table in which the amount of data has
been reduced 1s transmitted to the electronic device i
assoclation with the corresponding 1image data. This reduces
the amount of data sent to the electronic device and makes
it possible to prevent a situation 1n which transmitted data
cannot be received by the electronic device.

The apparatus preferably further comprises a determina-
tion device for determining whether the amount of data of
the color palette table, from which the color palette has been
deleted by the deletion device, and of the corresponding
image data 1s greater than a receivable capacity of the
electronic device; and a compression device (e.g., a device
for reducing number of colors) for compressing the corre-
sponding 1mage data in response to a determination by the
determination device to the effect that the amount of data 1s
orcater than the receivable capacity.

Thus, an amount of data that 1s the sum of the color palette
table and 1mage data transmitted to the electronic device can
be reduced so that 1t 1s possible to prevent a situation in
which the electronic device cannot receive the color palette
table and 1mage data.

Other features and advantages of the present mnvention
will be apparent from the following description taken in
conjunction with the accompanying drawings, in which like
reference characters designate the same or similar parts
throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram 1llustrating the general configuration
of an 1mage data communication system;

FIG. 2 1s a histogram 1llustrating frequencies of appear-
ance of pixels corresponding to palette numbers;

FIG. 3A 1s a color palette table before color palettes are
deleted;

FIG. 3B 1s a color palette table after color palettes are
deleted;

FIG. 4 illustrates the structure of an 1image file; and

FIG. 5 1s a flowchart 1llustrating processing executed by
a Web server.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A preferred embodiment of the present invention will now
be described 1n detail with reference to the accompanying
drawings.

FIG. 1 1s a diagram 1illustrating the general configuration
of an 1mage data communication system 1llustrative of an
embodiment of the present invention.

A cellular telephone 1 and a Web server 2 are capable of
communicating with each other via the Internet. Various files
such as 1mage files for displaying a Web page have been
stored 1n the Web server 2. The Web server 2 transmits image
files to the cellular telephone 1 1n response to a request from
the cellular telephone 1. It goes without saying that the Web
server 2 1ncludes a CPU, an interface for connecting to the
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Internet and for transmitting i1mage data, a hard-disk drive,
a display unit and a memory, etc.

The cellular telephone 1 includes a display unit. Be
receiving an 1mage file that has been transmitted from the
Web server 2, an image (Web page) represented by this
image file 1s displayed on the display screen of the display
unit.

Though only the one cellular telephone 1 1s shown in FIG.
1, it goes without saying that a larger number of cellular
telephones and communication devices can be connected to
the Web server 2 via the Internet.

In the image data communication system according to this
embodiment, the color of a pixel consfituting an 1mage
represented by 1mage data i1s specified by a color palette
number. Color palettes representing RGB ratios are stored 1n
a color palette table 1 association with color palette num-
bers. In particular, in the 1mage data communication system
according to this embodiment, color pallets representing
colors not used 1n an 1mage represented by image data to be
transmitted to a cellular telephone are deleted from the color
palette table. This reduces the amount of data contained in
the color palette table.

FIG. 2 1s a histogram 1n which the frequencies of appear-
ance of pixels constituting an 1image represented by 1image
data that has been stored in the Web server 2 are represented
by pallet numbers specitying the colors of the pixels.

The horizontal axis 1n FIG. 2 represents palette numbers
(1.c., colors), and the vertical axis represents the frequencies
of occurrence (numbers of pixels) of pixels whose colors are
represented by the palette numbers.

In the example depicted i FIG. 2, pixels having colors
represented by pallet numbers of 0 to 94, 121 to 152 and 196
to 255 appear 1n the 1mage, but pixels having colors repre-
sented by pallet numbers of 95 to 120 and 153 to 195 do not.
Therefore, color palettes corresponding to the palette num-
bers 95 to 120 and 153 to 195 are deleted from the color
palette table, as will be described below.

FIGS. 3A and 3B illustrate examples of color palette
tables.

FIG. 3A illustrates a color palette table before color
palettes are deleted, and FIG. 3B 1illustrates a color palette
table after color palettes are deleted.

As shown 1n FIG. 3A, palette numbers are stipulated 1n
correspondence with RGB ratios. (When a color palette is
deleted, the palette number 1s replaced, as will be described
later. Palette numbers of color palettes before deletion shall
be referred to as old palette numbers, and palette numbers of
color palettes after deletion shall be referred to as new
palette numbers.) Specifying a palette number (old or new)
makes it possible to specify an RGB ratio (i.e., a color) by
this palette number. For example, 1f an old palette number 1s
number 0, then R, G, B are all 0’s. The color of the pixel
specified by the old palette number O, therefore, is white (or
black). If the old palette number is 1, then it will be
understood that a color with only a slightly bluish tint 1s
specified (i.e., that the pixel contains the color blue at a ratio
of 5/255, and has red and green components of O each). In
the example of FIG. 3A, palette numbers of 0 to 255 can be
designated. This means that 256 colors can be specified.

If the colors of pixels are designated using the color
palette table of FIG. 3A applied to the 1image having the
histogram 1llustrated 1n FIG. 2, pixels of colors speciiied by
the old palette numbers of 95 to 120 and 153 to 195 will not
exist, as set forth above. Accordingly, the color palettes
(RGB ratios) corresponding to the old palette numbers of 95
to 120 and 153 to 195 are deleted from the color palette table
shown 1n FIG. 3A.
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FIG. 3B 1llustrates a color palette table from which the
color palettes corresponding to the old palette numbers of 95

to 120 and 153 to 195 have been deleted.

As a result of deleting the color palettes corresponding to
the old palette numbers of 95 to 120 and 153 to 195, the
number of color palettes 1s 187. Since the number of color
palettes 1s reduced, the amount of data representing the color
palette table 1s reduced. The palette numbers are replaced by
the new palette numbers of 0 to 186.

FIG. 4 1s a diagram showing the structure of an 1mage file
transmitted from the Web server 2 to the cellular telephone

1.

The 1image file includes a header area and a data recording,
area.

Data representing a color palette table has been stored 1n
the header area, as mentioned above, besides 1mage-file
management data. Image data the colors of which are
stipulated by a color palette table has been stored 1n the data
recording area.

FIG. 5 1s a flowchart 1llustrating processing executed by
the Web server 2.

As shown 1n FIG. 2, the number of pixels constituting an
image represented by image data (an image file) transmitted
from the cellular telephone 1 to the Web server 2 1s calcu-
lated for each color palette number (step 11). Color palettes
corresponding to color palette numbers for which the num-

bers of pixels are zero are deleted from a predetermined
color palette table (step 12).

Image data that has been placed in the image file (the
image data per se that has been recorded in the data
recording area of the image file) 1s compressed by a tech-
nique that conforms to the display specifications of the
cellular telephone at the destination (step 13). For example,
if the 1image {file 1s to be transmitted to a cellular telephone
of a certain cellular telephone company, then the image data
will be compressed in accordance with the GIF (Graphics
Interchange Format) suitable for displaying the image data
on the cellular telephone of this company. If the image file
1s to be transmitted to a cellular telephone of another cellular
telephone company, then the image data will be compressed
in accordance with PNG (Portable Network Graphics) suit-
able for displaying the 1image data on the cellular telephone
of this company.

It 1s determined whether the amount of data 1n the 1mage
file containing the color palette table data, from which the
color pallets have been deleted, and the 1image data 1s less
than the receivable capacity of the cellular telephone (step
14). If the amount of data in the image file is not less than
the receivable capacity of the cellular telephone at the
destination (“NO” at step 14), then processing for reducing
the number of colors in the image (e.g., reducing the number
of colors from 256 to 128) is executed (step 15), whereby the
data in the image files undergoes further reduction (com-
pression). The processing for reducing the number of colors
may be realized by processing both the color palette table
and the 1mage data per se that has been recorded 1n the data
recording area of the image file, or by processing only the
image data per se and not the color palette table. If the
amount data 1n the 1mage file 1s less than the receivable
capacity of the cellular telephone (“YES” at step 14), then
the processing of step 15 1s skipped.

The 1mage file for which the amount of data has been
reduced 1s transmitted from the Web server 2 to the cellular
telephone 1 (step 16). Since the amount of data in the image
file 1s reduced, it 1s possible to prevent a situation in which
data cannot be received by the cellular telephone 1. Further,
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since the amount of data in the i1mage file 1s reduced,
communication time 1S shortened and, hence, communica-

fion expense can be reduced.
As many apparently widely different embodiments of t
present invention can be made without departing from t

1C
1C

spirit and scope thereof, 1t 1s to be understood that t

invention 1s not limited to the specific embodiments thereot

except as defined in the appended claims.

1C

What 1s claimed 1s:

1. An 1mage data transmitting apparatus comprising:

a calculation device for calculating frequency of appear-
ance of the colors of pixels constituting an 1mage
represented by 1mage data to be transmitted to an
electronic device;

a deletion device for deleting, from a color palette table
that 1includes a plurality of color palettes specifying
colors of pixels constituting an 1image represented by
image data, a color palette that corresponds to the color
of a pixel whose frequency of appearance calculated by
sald calculation device 1s less than a threshold value;

a transmitting device for transmitting the color palette
table, from which the color palette has been deleted,
and the corresponding 1mage data to the electronic
device 1 a form associated with each other;

a determination device for determining whether the
amount of data of the color palette table, from which
the color palette has been deleted by said deletion
device, and of the corresponding 1image data 1s greater
than a receivable capacity of the electronic device; and

a compression device for compressing said corresponding
image data 1n response to a determination by said
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determination device to the effect that the amount of
data 1s greater than the receivable capacity.

2. A method of controlling an 1mage data transmitting

apparatus, comprising the steps of:

calculating frequency of appearance of the colors of
pixels constituting an 1mage represented by 1mage data
to transmitted to an electronic device;

deleting, from a color palette table that includes a plurality
of color palettes specifying colors of pixels constituting
an 1mage represented by 1image data, a color palette that
corresponds to the color of a pixel for which the
calculated frequency of appearance 1s less than a
threshold value;

transmitting the color palette table, from which the color
palette has been deleted, and the corresponding 1mage
data to the electronic device 1n a form associated with
ecach other;

determining whether the amount of data of the color
palette table, from which the color palette has been
deleted by said deletion device, and of the correspond-
ing 1mage data 1s greater than a receivable capacity of
the electronic device; and

compressing said corresponding 1image data 1n response to
a determination by said determination device to the
cifect that the amount of data 1s greater than the
receivable capacity.
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